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A communications unit with arrangement for loud reproduction of 
sound 

Field of the invention 

This invention relates to communications units such as mobile phones, cord- 
5 less phones and telephone handsets for being held against an ear of a user 
during a telephone conversation, and which have the capability of also creat- 
ing sound levels high enough to be audible even when the unit is at a con- 
siderable distance such as a few metres from the user's ear. 

Background of the invention 

10 When the communications unit is distant from the user's ear, e.g. in stand-by 
mode, the unit will emit a ringing sound signal to alert the user of an incoming 
call. Some communications units have the possibility of also operating in a 
"speakerphone" mode, in which speech signals from the teleconversation 
partner are reproduced loud enough to be perceived by one or more users at 

15 a distance from the unit. 

Normally, the earpiece speaker transducer will not be able to generate a 
sound level that is high enough to be perceived at a distance of more than a 
few em's from the unit. When designing loudspeaker ports for alert and 
speaker phone functions etc, it will often be necessary to trade sound quality 

20 to sound level. If it is desired to optimise for maximum loudness at some fre- 
quency or a frequency band, this can be obtained by using resonators in front 
of the speaker diaphragm. The resonators can be of Helmholtz or quarter- 
wave type or a combination thereof This makes it possible to hear the alert- 
ing sound even when the phone is placed e.g. in a bag or a pocket of a 

25 jacket. 

However, such arrangements also produce an unpleasant sound that is far 
from being high quality sound reproduction. A flat high frequency response 
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normally requires a large porting area with no resonance in the audio fre- 
quency band. 

The object of the invention is to provide a communications unit that can op- 
erate in the traditional "handheld" mode, where the user holds the unit 
5 against one of his ears, and also in the speakerphone mode, where same the 
speaker transducer is used for reproducing speech signals in both handheld 
mode and in speakerphone mode and also forgiving alerting signals. 

US 6 104 808 discloses a mobile telephone of the "clamshell" type with two 
hinged housing parts that can be folded to overlay each other in a "closed" 
10 position and folded apart to an "open" position. In the closed position a cavity 
in the first housing part is brought into communication, through overlaying 
sound ports in the two parts, with the front side of the speaker transducer in 
the second housing part, and sound exits through openings in the opposite 
side of the second housing part. 

1 5 Summary of the invention 

The invention provides a communications unit with a first housing part with a 
speaker transducer arranged in the first housing part to output sound signals 
through one or more sound openings in a housing wall of the first housing 
part, and a second housing part movably connected to the first housing part 

20 so that the first and second housing parts can be moved to assume a closed 
position, in which the second housing part covers the one or more sound 
openings, and moved apart to assume an open position, in which the one or 
more sound openings are exposed. According to the invention the first and 
second housing parts, when in the closed position, define, together with the 

25 speaker transducer, a closed cavity with a tube connecting the cavity to the 
ambient air. 

This arrangement makes it possible for a communications unit to use the 
speaker transducer both for reproducing the speech from the teleconversa- 
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tion partner with high quality and for generating a loud alerting signal (ringing) 
and also for reproducing the speech from the teleconversation partner with a 
sound level that is high enough to be perceived by one or more listeners at a 
distance from the unit. 

5 In a first embodiment the housing parts are connected via a hinge like a book 
or a "clamshell" so that the housing parts can be folded between the open 
position and the closed position. In a second embodiment the housing parts 
can slide relative to each other to assume the open position and the closed 
position. The sliding movement can be a linear movement or a rotating 
1 0 movement. 

In one preferred embodiment the resonator is a Helmholtz resonator with a 
cavity having an opening to the ambient air, where the resonance frequency 
is determined by the volume of air in the cavity in combination with the 
acoustic mass of the air in the opening. 

15 In another preferred embodiment the cavity is capable of supporting standing 
waves in the resonator, e.g. at an integer multiple of a quarter of the wave- 
length at the resonance frequency. 

The invention is useful in mobile phones, in cordless and wired telephone 
handsets. 

20 Brief description of the drawings 

Figure 1 shows a preferred embodiment of a communications unit according 
to the invention in an open position seen from the front, 

Figure 2 shows the communications unit in figure 1 seen from the side, 

Figure 3 shows the communications unit in figure 2 in a closed position, 

25 Figure 4 shows the details marked IV in figure 2, 
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Figure 5 shows the details marked V in figure 3, 

Figure 6 shows the details of another preferred embodiment corresponding to 
figure 4, and 

Figure 7 shows the details of the embodiment in figure 6 corresponding to 
5 figure 5. 

Detailed description of the invention 

The figures illustrate the underlying principles of the invention and are not 
drawn to scale. 

In figures 1 to 3 is illustrated a mobile phone of the "clamshell" type, i.e. 

10 where the housing has a first housing part 10 and a second housing part 20 
that are interconnected by a hinge 30. The first and second housing parts 10 
and 20 . can be moved about the hinge 30 to assume an open position as in 
figures 1 and 2 and a closed position as in figure 3. As illustrated, the first 
and second housing parts can be of equal size (except for their thickness), or 

1 5 they can be of different size. 

A speaker transducer 11 is accommodated within the first housing part 10. 
Further electronic components and circuit for the operation of the mobile 
phone is accommodated in either or both of the housing parts and may in- 
clude a display 13, a keyboard 21 and a microphone that communicates 
20 through sound openings 22 in the housing wall. 

In figure 4 is shown the details marked IV in figure 2. The speaker transducer 
11 is mounted within the first housing part 10 at a distance from the housing 
wall, so that a cavity 1 4 is defined between the speaker transducer 1 1 and 
the housing wall. The speaker transducer 11 communicates with the ambient 
25 air through sound openings 12 in the housing wall. This is the open position, 
where the sound openings 12 are exposed, and the user can hold the phone 
against his ear for normal handheld use. A tube 15 connects the cavity 14 to 
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the ambient air. With the sound openings 12 exposed as in figure 4 the 
acoustic impedance of the tube 15 is higher than the acoustic impedance of 
the sound openings 12, and the acoustic load of the tube 15 on the speaker 
transducer can therefore be neglected. 

5 In figure 5 is shown the details marked V in figure 3, where the mobile phone 
is in its closed position. The second housing part 20 overlays the first housing 
part 10 and covers the sound openings 12, and the speaker transducer 1 1 
now only communicates with the ambient air through the cavity 14 and the 
tube 15. 

10 Figures 6 and 7 show another preferred embodiment of the invention. The 
speaker transducer 11 is accommodated within the first housing part 10', but 
here the speaker transducer is mounted against the inner side of the housing 
wall. A user can hold the mobile phone with the exposed sound openings 12' 
against his ear for normal handheld use. 

15 Figure 7 shows the mobile phone in its closed position with the second hous- 
ing part 20' overlaying and covering the sound openings 12'. The second 
housing part 20' has a cavity 24 and a tube 25 connecting the cavity 24 to the 
ambient air. The transducer 11 now communicates with the ambient air 
through the cavity 24 and the tube 25. 

20 The cavities 14, 24 and the corresponding tubes 15, 25 form Helmholtz reso- 
nators with a resonance frequency determined by the volume of air in the 
cavities 14, 24 and the acoustic mass of the air in the tubes 15, 25. By proper 
dimensioning of the cavities 14, 24 and the corresponding tubes 15, 25 it is 
thus possible to tune the resonance frequency of the Helmholtz resonators to 

25 a frequency of the alerting signal or to a frequency band comprising such 
frequency, which will be amplified by the Helmholtz resonators. 

The bandwidth of the Helmholtz resonators is determined by the damping of 
the resonators. A highly damped resonator has a larger bandwidth than a 
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less damped resonator. The damping depends mainly on the dimensions of 
the tubes 15, 25. For use in speakerphone mode a larger bandwidth is desir- 
able, and the resonance therefore needs to be correspondingly damped. 

In both embodiments the tubes 15, 25 are shown as through-going openings 
5 in the housing wail. The tubes 15, 25 may also be formed by grooves in the 
outer sides of either or both of the first and second housing parts, which upon 
closing the first and second housing parts form the tubes. This makes the 
manufacture of the housing parts simpler. Naturally,- the two shown embodi- 
ments can be combined, so that the second housing part 20' in figure 7 can 
10 be used with the embodiment in figures 4 and 5, whereby the resulting cavity 
is the combination of the cavity 14 in the first housing part and the cavity 24 
in the second housing part. 

If the transducer is used not only for ringing and/or in speakerphone mode, 
but also for receiver in handheld mode (held against the ear), the tube from 

15 the cavity to the ambient air lowers the acoustical output impedance of the 
receiver system. The tube acts as an acoustical load in parallel with the re- 
ceiver system output impedance. This makes the phone more tolerant to 
possible leaks between the outer side of the housing wall and the user's ear, 
whereby the effect of variations in the contact with the users' ears is reduced. 

20 Further, it also enhances the acoustic safety. In case the phone is by mistake 
held against the ear when a ringer sound (or other loud sound) is played, the 
sound pressure will be lower than it would have been without the arrange- 
ment of the invention. 



